C 40 H 60 Cl 2 N4NiO 8 , triclinic, P1 (no. 2), a = 8.2372(8) Å, b = 9.7100(10) Å, c = 13.7518(14) Å, α = 100.060(1)°, β = 101.854(1)°, γ = 91.675(1)°, V = 1057.48(18) Å 3 , Z = 1, Rgt(F) = 0.0311, wR ref (F 2 ) = 0.0761, T = 296(2) K.
CCDC no.: 1501182
The molecular structure is shown in the figure. Table 1 contains crystallographic data and Table 2 contains the list of the atoms including atomic coordinates and displacement parameters.
Source of material
An acetonitrile solution (20 mL) of [NiL](ClO4) 2 (0.270 g, 0.5 mmol) (L = trans-5,5,7,12,12,14-hexamethyl-1,4,8,11tetraazacyclotetradecane) was added to a solution of 2-(4-chlorophenyl)-5-methyl-1,3-dioxane-5-carboxylic acid (0.301 g, 1.0 mmol) and NaOH (0.04 g, 1.0 mmol) in the minimum amount of water. Crystals of the title compound were obtained by slow evaporation within 7 days. 
Experimental details
The structure was solved using direct methods, which yielded the positions of all non-hydrogen atoms. These were refined first isotropically and then anisotropically. All the hydrogen atoms of the ligands were placed in calculated positions with fixed isotropic thermal parameters and included in the structure factor calculations in the final stage of full-matrix least-squares refinement. The U iso values of the hydrogen atoms of methyl groups were set to 1.5Ueq(C) and the U iso values of all other hydrogen atoms were set to 1.2Ueq(C, N).
Comment
The ketal compounds, which have applications in fragrance and flavors and a protection of carbonyl or synthetic intermediate, have attracted much attention. The title compound was obtained by the reaction of 2-(4-chlorophenyl)-5-methyl-1,3-dioxane-5-carboxylic acid with [NiL](ClO4) 2 . Single crystal X-ray diffraction analyses reveal that the asymmetric unit of the title structure contains one half of a cation [NiL] 2+ and one anion [C 12 H 12 O4Cl] − , similar to reported structures [5, 6] . Each Ni(II) lies on an inversion center, and is coordinated with four nitrogen atoms of L in the equatorial plane and two oxygen atoms of 2-(4-chlorophenyl)-5-methyl-1,3-dioxane-5-carboxylato ligands in axial positions. The Ni-N bond lengths [2.0745(12)-2.1046(12) Å] are slightly shorter than the Ni-O bond lengths [2.1143(10) Å].
